Improved sensitivity and physical properties of sol-gel protein chips using large-scale material screening and selection.
Protein chips are a powerful emerging technology with extensive biomedical applications. However, the development of optimal, economical surface materials capable of maintaining the activity of embedded proteins is a challenge. Here, we introduce a new optimized, low-cost, sol-gel biomaterial for use in protein chips with femtogram-level sensitivity. A novel protein chip material with significantly improved physical properties and sensitivity was produced using unique screening and selection methods. Using this platform, the sensitive, specific detection of the interactions between an HIV antigen and its antibody and between a cyclin-kinase protein pair was observed. This study is the first to demonstrate the detection of protein-protein interactions on sol-gel microarrays and describes an important improvement in the physical properties of sol-gel-derived protein chip materials for biomedical research.